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This invention relates to surfactants and more particularly to compositions which 
comprise a polyoxyalkylene acetal or ketal, and a process for preparing the same. 

Products having surface active properties, commonly called surfactants or 
stabilizing agents, are widely used in many industrial, agricultural and pharmaceutical 
applications where it is necessary to modify hydrophobic/hydrophilic surface interactions. 
Frequently employed surfactants include liquid polyoxyalkylene polymers and silicon-based 
polyoxyalkylene polymers. However, in recent times there has been an increasing awareness of 
environmental and ecological aspects for many applications, especially where possibility of an 
accumulation of such surfactants in the environment exists to the potential detriment of 
established ecosystems. Accordingly, it would be desirable to use a surfactant product which 
possesses a greater activity and therefore could be deployed in smaller amounts to achieve the 
same technical result. Use of smaller amounts would lead to a significantly reduced 
environmental accumulation potential. Alternatively, it would be desirable to use a surfactant 
which can be more readily biodegraded. In the optimum, it would be desirable to use a 
surfactant which exhibits a greater activity in the application area and which further has an 
attractive degree of biodegradability. Certain substances are known from the art to have 
surfactant activities and additionally exhibit some biodegradability, such substances include 
ketals and acetals as discussed in the patent document EP-A-5 12,501 . Thus, the preparation of 
alternative surfactants comprising acetal adducts has been investigated with a view to 
obtaining an enhanced surfactant activity and eventually enhanced biodegradability. The 
assessment of surface activity can be conveniently determined by observing the change of 
surface tension of water with concentration of the adduct. When, upon addition of the 
adduct, the surface tension of water ceases to change (normally decrease) the critical micell 
concentration (CMQ for the adduct has been attained. A lower CMC value is taken as 
indicating a greater surface activity. 

In the art, it is known to prepare acetal or ketal products by reacting an alcohol 
with an aldehyde, or ketone, respectively, in the presence of an acid catalyst Such procedures 
are disclosed in various patent documents including GB 1,178,988; EP-A-164,425; EP-A-525,626; 
DE 33 18 592; DE 3441 542; U.S. 2,556,559; U.S. Patent 2,840,615; U.S. Patent 4,024, 159; and 
U.S. Patent 4,579,979. 

In the alternative, acetals or ketals may be obtained by reacting an alcohol with a 
vinyl ether or olefin. U.S. Patent 3,024,284 discloses a process f rthe preparation of simple 
ketals by reacting a lower secondary ale hoi with an alpha-unsaturated ether in the presence 
of an acid catalyst. U.S. Patent 3,93 1,337 discloses the preparation of multiblock polyacetal 
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sea^T <«*losesth e preparation of polyoxyethylene acetal surfactants 

5 fo,, ^ b V^-^la'we ig h.a 1M v i n,le,h e ,u. S .Men,3. 2 44.753di^r 

o(anac,dca«, V s,andsp e c ifi cphosphor U scompounds,o Pre „n,, hef o rma «„„o,lJ 
P~*~ us Patent^d^stne Pr.para,iono f ac e ta, surfactants b,, ^, 

P- o m , ra ™ ly o Wr op, en «.^anexc e sso f ana, W » l „^ Hnthep J we ; an ^. d 

s^n.need o developaKematireproduas ^ haBiewto ^ *» 
biodegradability properties. 

15 ln ° neaSpert ' the P rese "tinventionisacompositioncomprisingahydro^ 
•terrnm a tedpol y oxya. ky ,eneandanacetalor ke ta.chara rt eri 2 edinthat: 

a) ^acetalorketal. P resentmanamountoffrom1to99 P ercentbyweiaht 

pr^r**^^^^ 

20 testhan* /'""'''"''''"^^"^'''"''"''"''"^•nlCMqin^o, 

less than 25 ppm of water at 25°C 

which cont • T° ther aSPeCt ' PreSent inVemi ° n " 3 f3tty a,COho ' alkox ^ "-Position 
1^7'' ^^^^^^^^^^-^tota^eightofthecompositionofaaceta, 

25 on the total parts by we,ght of (a) and (b) present, it comprises: 



from , to 99 weight percent of a substance corresponding to Formula (I) 
and 



a) 

am 

F-(AO) n -0- CH-0-(AO)n-F 

30 b) 



CH 3 "> 



CH3 ™ : 



whe re mFis i nd epe ^en fly ah y dr raf by, ra „ l c alha vmofro m6 ,o 3 0carbon. WmsAO ,s 
radical having from 1 to 5 carb n atoms. 

alcohol l "?^^*™ ln ^^P' ~*P^***« 
alcohol a, koX y.ate, as ment, ned above, characterized in that a m n hydroxyl-t rminatl 
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polyoxyalkylene or fatty alcohol alkoxylate is reacted, in the presenc of an acid catalyst, with 
an alkyl vinyl ether present in an amount to provide from 0.05 to 0.98 equivalents per hydroxyl 
group. 

In other aspects, this invention relates to the following methods and formulations 
5 of industrial relevance using one of the above-mentioned compositions, to modify any 
hydrophilic/hydrophobic or lipophilic/lipophobic interaction, including: 

(i) A method for stabilizing oil or gas well walls which comprises using an invert- 
-emulsion or emulsion drilling mud wherein the invert-emulsion drilling mud contains from 
0.5 to 100 percent by weight, and the emulsion drilling mud includes from 0.5 to 50 percent by 

1 o weight, of one of the above-mentioned compositions. 

(ii) A method for controlling foam formation of an aqueous or non aqueous 
mixture in an environment with free surface turbulence which comprises bringing said mixture 
into contact with from 0.0001 to 1 0 percent by weight of one of the above-mentioned 
compositions. Exemplary of situations where control of foam formation is desirable include the 

15 paper, pulp and food processing industries. 

(iii) A method for cleaning which comprises bringing a surface to be cleaned into 
contact with a cleansing agent which includes one of the above-mentioned compositions. 
Particular examples of such a method are the industrial cleaning methods for dairy or brewery 
equipment. 

20 (iv) A method for dispersing oil spills on water which comprises treating an oil- 

contaminated water surface with a dispersing agent that includes one of the above-mentioned 
compositions. 

(v) A method to mercerize textile threads, in particular cellulose-based threads 
such as for example cotton, by treatment with a caustic solution in the presence of one of the 

25 above-mentioned compositions. 

(vi) A cleaning formulation, in particular a laundry detergent, which comprises a 
component being one of the above-mentioned compositions. 

(vii) A cosmetic formulation which comprises one of the above-mentioned 
compositions. 

30 (viii) A pesticide formulation comprising an active component such as a herbicide, 

insecticide, fungicide, or bactericide, and a further component being one of the above- 
-mentioned compositions. 

(ix) A pharmaceutical formulation containing a physiologically active component 
and a further component being one of the above-mentioned compositions. 

35 The attractive surface activity and biodegradabilitypr perti softhec m position 

of this invention allows it t conveniently substitute for many of the nonionic surfactants, 
especially oxyalkyleneadducts of fatty alcoh Is, pres ntly used in industry. 
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The composition of this invention comprising a hydr xyl-terminated 

5 the :rT cecanbeobt ^ 

•yetmorep -ferab,y from 15, and yet sti„ more preferably f rom2 o W ei ght percent; and 

10 

polyoxyalkylene, and particularly a monohydroxyl-terminated pol y oxyalky.enesuchas for 

example,anoxya,kylenederivativeofana.iphaticfa«ya. C oh ol ,optlon a |« y unsaturated The 
prov,s,on of a limited acetal/ketal content of the composition is desirable to provide for an 
enhanced biodegradability and, a reduction of potential aquatic toxicity. The acetal/ketal 
1 5 content also provides the composition with a better resistance to basic conditions rendering it 
especallysuitableforapplicationswhereattrartive stability under basic conditions is desirable 
In a preferred embodiment of this invention, the composition comprisesan acetal 
m,xt U re which, based on the total parts by weight of components (a) and (b) present 
comprises: ' 

from 1 to 99 weight percent of a first acetal substance corresponding to 



20 



a) 



25 



and 
b) 



Formula (I), 

F-(AO)„-0- CH-0-(AO)n-F 

CH 3 



(I) 



from 99 to 1 weight percent of a second acetal substance corresponding to 



wherein. 



Formula (II), 
F-(AO)n-0- CH-O-R 
I 

CH 3 



(») 



30 



35 



is independently a hydrocarbyl radical, optionally unsaturated, 
having from 6 to 30 carbon atoms; 

is independently a C w oxyalkylene moiety, and preferably where 
more than 50 mole percent of the oxyalkylene moiety is a C 2 
substance; 

is independently a number of from 3 to 30; and 
is a hydrocarbyl radical having from 1 to 5 carbon atoms. 
Further to the first and second acetal substance, the mixture may additionally 
contain a third acetal substance corresponding t Formula (III): 



AO 



n 
R 
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R-O-CH-O-R 

I (HO 
CH 3 

with R being as stated for (I) or (II). The third acetal substance may be present in an amount of 

from 0. 1 to 1 5 weight percent of the total acetal mixture comprising the first, second and third 
5 acetal substances. 

The acetal mixture advantageously contains the first acetal substance preferably 

in an amount of from 5, more preferably from 20, and yet more preferably from 40; and 

preferably up to 95, more preferably up to 80 and yet more preferably up to 60 weight percent. 

In compliment, the acetal mixture advantageously contains the second acetal substance 
1 0 preferably in an amount of up to 95, more preferably up to 80 and yet more preferably up to 

60; and preferably from 5, more preferably from 20, and yet more preferably from 40 weight 

percent. 

To provide for the desired degree of biodegradability, the hydrocarbyl radical F 
advantageously is a linear group which preferably contains from 8, and preferably up to 25, 
1 5 more preferably up to 1 8, and yet more preferably up to 1 5 carbon atoms. Carbon-carbon 
unsaturation may also be present within the hydrocarbyl radical F. 

To provide for the desired degree of surface activity, the hydrophobic/lipophilic 
nature conferred by the presence of the hydrocarbyl radical F should be complimented by a 
hydrophilic/lipophobic moiety, in this case the oxyalkylene chain of limited length. For this 
20 purpose, the value "n" preferably is from 5, more preferably from 7, and preferably up to 20, 
and more preferably up to 12. 

In a highly preferred embodiment, the hydrocarbyl radical F contains from 8 to 12 
carbon atoms, and the value "n" is from 7 to 12. 

The hydrocarbyl radical R can be any (cyclo) alkane. For reasons of commercial 
25 availability and convenience of handling liquid reactants, the hydrocarbyl radical R preferably 
comprises from 1 to 5 carbon atoms and advantageously is a C4 or C5 radical, including the n- or 
i-isomersof butyl orpentyl radicals. 

The remaining part of the composition is a hydroxyi-terminated polyoxyalkylene 
which is a polyol or, preferably, a monohydroxyl substance. When the hydroxyi-terminated 
30 polyoxyalkylene is a monohydroxyl substance, it is advantageously an oxyalkylene derivative of 
a fatty alcohol having the general formula: 

F-(AO) n -OH (IV) 
wherein F, AO, and n are as described above. 

As mentioned, this invention also relates to a process for the preparation of the 
3$ above-described comp sition comprising a ketal, or preferably acetal, adduct by reacting a 
limited amount of an alkyl vinyl ether with a monohydr xyl-terminat d polyoxyalkyi n inth 
presence of an acid catalyst The amount of alkyl vinyl ether present in the process is up to a 
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stoichiometric equiyalen, per hydroxy! group of the monohydroxyi-terminated 
polyoxyaikyiene. Adyantageousiy.theamoumofviny, ther is from 0.05. preferabiy from 0 , 
.ore pre erabiyfrom „,, andyetmore preferabiyfrom 0. 2; and prefera^uptoO » L r ' 
P-<-^"Pto0.95.y«m.r, pre , e ra bl y u p to „. 8 . andst „, morep , efera ' 
5 ~ B ^^ g roupo,^ p „,y OW , ky , me ., tis u ^ 

vmy^erreacuw^mo™*^^ 

corr«po„d,„ g ,o F ormu 1 a( l l,„h i ch.u lrf erfte a dd i c process condifiomande^ed 

,0 bythe use of substoichiometricamounts of ,ne ,i„y, etherand further. as wi„ besno™ 
proves forsomecomroioyer the formation of thedifferemacettlsubswcesasaiready 
descr, e ,, iit „ be noted tha, depending on the particuiar R group, «e», corresponding ,o 
Formu l a( ll „maybe,c J a,i,ean d suscep,ib l e to remo,a,under« W condi«o re .m P ,oyed«o 

« a7e:rr, re * ecompoii,i " ^ 

15 acetal (III) type components in commensurate proportions. 

Some control of the degree of formation of the first, second, and third aceta. 
substances can be exercised by selection of reaction temperature and rates of addition of the 

vmylethertothemonohydroxyl-terminatedpo.yoxya.ky.ene.Topromotethe 
totalization reaction, the reaction temperature is, advantageously, at least SOX 

an undes.rab.eco.orof the composition can result, .t is found that under the acid catalyzed 

an thatadd.t.ont.mes ranging from a few minutes to 10 hour, and typicaHy from ,0 minutes 
to 2 hours provide for essentially complete conversion of the viny. ether. ,t is observed that 

25 h, 9 her ^-fadditionoftheviny,ethergenera..yfavorthetransacetalizationreaction 
Smtable monohydroxyl-terminated polyoxyalkylene substances for use in the 
process include an oxyalkylene adduct of a fatty alcohol having the formula- 

F-(AO) n -OH {|V) 
whereinF,AO,andnareasgivenabove. TheAO moiety advantageously comprises a majority 

30 of C 2 . methylene, units. The term "majority", means substances wherein morethan 50 
preferably atleast65, more preferably at least 80, and up to 100 mo.e percent of the total 
oxyalky.ene content is oxyethylene. Preferably, the monohydroxyl-terminated polyoxyalkylene 
contams a hydrophobic substituent having from 6 to 30 carbon atoms. A wide variety of 
oxyalkylated fatty alcohols are generally commercially available and obtained by the reaction 

35 ofafa «y a, ^olwithana»ky.eneoxideincludingnotab.ypro P y.eneoxide,butyleneox^ 
especially ethylene oxide, usually in the presence of an alkaline catalyst. Oxyalkylated fatty 
a.coho.s particularly well suited for us in the process of this invention are those which do not 
haveanyappreciablefreesaltc ntent, as canbe acquired by the in srtu acid treatment of the 
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alkali catalyst used in the manufacture of the oxyalkylated fatty alcohol. The presence fan 
appreciable amount of free salt can be detrimental to the formation of acetal and eventual 
effectiv ness of the composition in the chosen application area. If free salt is present, it is, 
advantageously, less than 100 ppm, and preferably less than 50 ppm of oxyalkylated fatty 
5 alcohol. 

Suitable alkyl vinyl ethers for use in the process correspond to those having the 
general formula: 

R-0-CHY = CH 2 (V) 
wherein R is as mentioned above; and Y, when intending to prepare an acetal adduct is 
10 hydrogen and, when intending to prepare a ketal can be any (cyclo) alkyl, aryl or heterocyclic 
radical but advantageously is a C^-Cs alkyl or aryl radical. 

As mentioned, the reaction takes place in the presence of an acid catalyst. Such 
acid catalyst can be a free acid, such as for example p-toluene sulphonic acid. Preferably, for 
avoidance of its subsequent removal, the acid catalyst is present on a fixed bed in which case an 
15 acidic ion-exchange resin can be employed to advantage. 

Although it is preferred to obtain the acetal or ketal containing composition 
directly by the above-mentioned process, it is envisaged that the final acetal/ketal content of 
the so obtained composition could be modified by subsequently adding a desired amount of a 
hydroxyl-terminated polyoxyalkylene free of any acetal/ketal substances. In a less preferred 
20 embodiment, it is also contemplated that the desired composition could be obtained by 

blending a pure acetal or ketal substance(s) with a hydroxyl-terminated polyoxyalkylene free of 
any acetal/ketal substance in the appropriate proportions. 

The following examples are given to more fully illustrate the present invention. 
As such they are not intended to be, nor should they be construed as being, limitative of its 
25 scope in anyway. All parts and percentages are based on weight unless- otherwise indicated. 
Example 1 

Acetal-containing compositions, Compositions 1 to 4, are prepared according to 
the following general procedure. Amounts of substances where not mentioned in the general 
procedure are identified in Table I. 

30 A reactor is charged with a given amount of an alkoxylated fatty alcohol (FAE) 

represented by the formula CioO-^KUO-bH, and 3.1 parts by weight of an acidic ion- 
-exchange resin DOWEX 50 W8 available from The Dow Chemical Company. The resulting 
mixture is brought to a temperature of 1 05°C at a reduced pressure of 1 0 mbar and maintained 
under these conditions for approximately 2 hours to minimize any water content The "dried" 

35 mixtur is then brought to 50°C and ambient pressure, under nitrogen, prior to introducing a 
given amount of isobutyl vinyl ether (IBVE). The IBVE is introduced in one portion with 
continuous agitation of the mixture. After 30 minutes, the r suiting reaction product is filt red 
to remove acidic ion-exchange resin providing a pale yellow to colorless acetal-containing 
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composition. Certain physical properties of the resulting acetals compositions are reported in 
Table .along with the re.ative concentrations of the acetals corresponding to Formulae ., .,. and 
. as observed by «c NMR (CD 3 COCD 3 ). The physical properties are observed according to the 
fol.ow.ng test procedures, for: wetting times DIN 53901 ; foam behavior according to the 
5 "Ross-Miles" test, ASTM-D-1 173; and aqueous cloud point, ASTM D-2024. 

The critical micelle concentration (CMC) is determined by measuring the surface 
tens,on of water at 25'Caccording to the DuNuoy Ring Method in the presence of varying 

concentration ( P pm)of the compositions. The variance of surface tension with concentration 
of the composition is plotted and the point at which the surface tension ceases to change 
1 0 (decrease) with increasing concentration is taken as being the CMC value. 
Example 2 

Composition 5 is prepared according to the above general procedure with 
reactants in the proportions as indicated for Composition 2 except, in this instance, the total 
amount of IBVE is added in smal. increments over a period of 30 minutes and the resulting 
1 5 m.xture stirred for a further 30 minutes prior to removing the ion-exchange resin 

Compositional analysis and physical properties of Composition 5 are also reported in Table . 

With reference to the data reported in Table I, the following comments are given 
The pour point temperature of the composition increases with decreasing total acetal content 
of the composition. Better foam control is exhibited by compositions having a higher total 
20 acetal content The cloud point temperature of the composition generally increases with 
decreasing total acetal content of the composition. However, unexpectedly the cloud point 
can be significantly influenced by the distribution of the different acetal components. For 
example, Composition 5 has approximately the same total acetal content as that of 
Composition 2 and yet exhibits a significantly higher cloud point temperature. The ability to 
25 mfluence cloud point in such a manner enhances the value of the compositions for applications 
where susceptibility to unwanted, unattractive, turbidity may be encountered. 
Example 3 

The biodegradability of substances is evaluated in an aerobic aqueous medium 
w.th the Manomeric Respirometry test according to published OECD Guidelines for testing of 
30 Chemicals Number 301 F and Method C.4-D in Commission Directive 92/69/EEC. Substances are 
considered as being readily biodegradable if the extent of biodegradation is more than 60 
percent after 28 days. 

Based on oxygen consumption after 28 days, Compositions 2 and 4 exhibited a 
biodegradability ranging from 72 to 81 percent 
35 By way of comparison in the same evaluation, a representative commercially 

available oxyethylene-oxypropylene C 13 -fatty alcohol having an oxyethyleneroxypropylene 
weight rati of 85: 15 exhibits a bi degradability of 34 perc nt. 
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Example 4 

. =rrz=zr -~- 

The performance of the cleaning formulation is observed accordino ,n ,h. 

1 0 cleaning solution. The cleaned substrate « th.n . u . • 

forcomparatLecleanlines, Th soT„ . * h ? »*-«.b n « ul- 

===== 

of ft. neat^^on.^ inltla , ^ ^ J « 

■^appearance. Formulation <K by weight): "9 »™> the time for 

J-54 Monoethanolamine 
. Nonionic surfactant, see Table II 
J-f hnear alkyl benzene sulphonic acid 

rT Coco Fatty acid 

25 °* 31 c 'tric acid monohydrate 

f Trisodium Citrate 



0-3 Magnesium Sulphate 

balance to 100% being deionized water. 



30 



35 
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0.1 




60 Sec 
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/ 


0.1 


0.1 


90 Sec 


/ 


/ 


/ 


/ 


0.1 
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* Wot an example of this invention 
Examples 



As in Example 4, the value of the compositions of this invention as nonionic 
surfactants in a typical hard surface cleaner can be demonstrated. Atypical hard surface 
cleaner formulation is given below, the nonionic surfactant is as given in Table III. Comparative 
25 Surfactant C, representative of a typical commercially employed nonionic surfactant is 

DOWFAX 20A64, an oxypropylene-oxyethylene adduct of a fatty alcohol, available from The 
Dow Chemical Company. 

Formulation (% by weight): 

3.0 DOWANOL DB an oxy ethylene adduct of butanol, available 
from The Dow Chemical Company 

30 2.6 Nonionic surfactant, see Table III 

2.9 Sodium paraffin sulphonate 

0.8 K Coco soap 

0.7 Sodium hydrogen carbonate 

0.1 Sodium chloride 

1.1 Magnesium Sulphate 

balance to 100%, deionized water 

35 
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Table III 

Non ionic 
Surfactant Comp. 2 



C* 



89.3 



10 % surface 

cleaned 



IPP Test 
(Neat 

Formulation) 89.6 
% surface 
cleaned 
IPP Test 
(1.5 wtX of 
formulation in 
tap water): 54 * 8 53.8 



Foam Control 
(at pH 8) cm cm 

" 9.5 

9 



0 



1 Min g # 5 

2 Min 5 
15 3 Min 2.5 

4 Min i -5 

5 Min 1#3 



8 

7.5 

7 
6.5 



* Not an example of this invention 

Example 6 

Many cleaning formulations require the presence of a nonionic with an anionic 
jrfactenttoprovideforan optimum performance. ,n such formations it is frequently highly 
des,rabletocontro,andminimi 2 efoamformationand/oritspersistenc e . Thisexam P ,e 
demonstrates, by use of the above described modified Ross-Miles Test, the surprisingly good 
^ ab„ rt y of the compositions of the invention to provide for foam contro. of a formulation 
comprising an anionic and nonionic surfactant. 



30 
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10 



15 



pbw 

Water 

ANIONIC 
SURFACTANT: 

DOWFAX 3B2 

Sodium Paraffin 
sulphonate 

NONIONIC 
SURFACTANT: 

DOWFAX 20A64 * 

Composition 1 

FOAM CONTROL: 
height (cm) 

0 

0.5 Min 

1 Min 
1.5 Min 

2 Min 



Example 
, 6.1* 

94. 5 



3.0 

/ 



Example 
6.2 

94.5 



Example 
6.3* 

94.5 



2.5 

/ 



13.5 
12 

11.5 
11 

10.5 



Example 
6.4 

94.5 



3.0 


/ 


/ 


/ 


3.0 


3.0 


/ 


2.5 


/ 


2.5 


/ 


2.5 


9 


14.5 


14.5 


6 


14 


12 


1.5 


13.5 


9 


1 


13 


8 


0.9 


12.5 


7.5 



* Not an example of this invention 

Anionic surfactant DOWFAX 3B2 is available from The Dow Chemical Company. 

20 Example 7 

This example illustrates the value of the composition of this invention as a foam 
control agent in the food industry. 

At room temperature, into a 1 weight percent solution of milk powder in water, 
further containing 1 0 ppm of a foam control agent, an air stream is introduced with agitation 
25 to produce a foam. The time taken for the foam to rise to the top of the vessel is measured. 
The air supply is then switched off, agitation stopped, and the time taken for the foam to 
collapse measured. 



30 



35 



Foam 

Foam Control Foam rise Collapse 

Agent time (sec) time (sec) 

/ 20 140 

Dowfax DF-115 * 195 40 

C mposition 6 )300 40 

* Not an example of this invention 
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Composition 6 retards most effectively f oam formation and also provides for an 
attractive, short, dispersion time of foam should it accumulate. Composition 6 is obtained 
accordmg to the general procedure of Example 1 by reacting an alkylated fatty alcohol 
represented by the formula C 10 O-(C 2 H 4 O-) 9 H with 0.94 mole equivalents of isobutyl vinyl ether 
5 The resulting composition contains 6 weight percent alkylated fatty alcohol and 94 weight 
percent of an acetal composition; the acetal composition being constituted by 43 9 weight 
percent Acetal-., 50.6 weight percent Acetal-ll and 5.5 weight percent AcetaMll. Composition 6 
exhibits a cloud point temperature of 15"C. 

Foam control agent DOWFAX DM 15, availablefrom The Dow Chemical 
10 Company, is representative of such agents as presently used in the industry for this purpose. 

The examples presented hereinabove clearly demonstrate that the compositions 
of the mvention have an enhanced surface activity; exhibit similar or improved cleaning 
performance; exhibit a highly desirable degree of biodegradability; and exhibit a good degree 



of foam control. 

15 
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Claims . ^ ^ composition comprising a hydroxyl-terminated polyoxyalkylene and an 
acetal or ketal characterized in that the: 

a) the acetal or ketal, present in an amount of from 1 to 99 percent by weight 
based on total parts by weight of the composition, is an adductof a monohydroxyl-terminated 

5 polyoxyalkylene; and 

b) the composition exhibits a critical micelle concentration (CMC) in water of 
less than 25 ppm of water at 25°C 

2. The composition of Claim 1 containing an acetal and wherein said acetal is 

a mixture which, based on total parts by weight of all acetal present, comprises: 

10 a) from 1 to 99 weight percent of a substance corresponding to Formula (I): 

F-(AO) n -0- CH-0-(AO)n-F 

I (0 
CH 3 

and 

b) from 99 to 1 weight percent of a substance corresponding to Formula (II): 
F-(AO)n-0- CH-O-R 

15 i ("); 

CH 3 

wherein F is independently a hydrocarbyl radical having from 6 to 30 carbon atoms; AO is 
independently a C 2 -4 oxyalkylene moiety; n is independently a number of from 3 to 30; and R is 
a hydrocarbyl radical having from 1 to 5 carbon atoms. 

3. A fatty alcohol alkoxylate composition that contains from 1 to 99 parts per 
1 00 parts by total weight of the composition of an acetal mixture comprising components (a) 
and (b) wherein said mixture is characterized in that, based on the total parts by weight of (a) 
and (b) present, it comprises: 

a) from 1 to 99 weight percent of a substance corresponding to Formula (I); 
and 

25 F-(AO) n -0- CH-0-(AO)n-F 

I (0 
CH 3 

b) from 99 to 1 weight percent of a substance corresponding to Formula (II): 
F-(AO)n-0- CH-O-R 

I (ID 
CH 3 

wherein F is independently a hydrocarbyl radical having from 6 to 30 carbon atoms; AO is 
independently a C2-4 oxyalkylene moiety where more than 50 mole percent of the oxyalkylene 
moiety is a C2 substance; n is independently a number of from 3 to 30; and R is a hydrocarbyl 
radical having from 1 to 5 carbon atoms. 

4. The composition of Claim 2 or 3 which further comprises, (c) a substance 
corresponding to Formula (III): 

R-O-CH-O-R 

I (in); 

CH 3 

-15- 
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wherein R is is a hydrocarbyl radical having from 1 to 5 carbon atoms, and which is present, 
based on total parts by weight of all acetal present, in from 0. 1 to 15 weight percent. 

5. A process for preparing a composition, according to Claim 2 or 3, 
characterized in that a monohydroxyl-terminated polyoxyalkylene or fatty alcohol alkoxylate is 

5 reacted, in the presence of an acid catalyst, with an alkyl vinyl ether present in an amount to 
provide from 0.05 to 0.98 equivalents per hydroxyl group. 

6. A method for stabilizing oil or gas well walls which comprises using an 
invert-emulsion or emulsion drilling mud wherein the invert-emulsion drilling mud contains 
from 0.5 to 100 percent by weight and the emulsion drilling mud contains from 0.5 to 50 

10 percent by weight, of a composition according to Claim 1, 2. 3 or 4. 

7. A method fordispersing oil spills on water which comprisestreating an 
oil-contaminated water surface with a dispersing agent comprising a composition according to 
Claim 1,2, 3 or 4. 

8. A method for controlling foam formation of an aqueous or non aqueous 
15 mixture in an environment with free surface turbulence which comprises bringing said mixture 

mto contact with fromO.0001 to 10 percent by weight of a composition according to Claim 1,2, 

3 or 4. 

9. A method to mercerize textile threads which comprises treating the textile 
thread with a caustic solution in the presence of a composition according to Claim 1 , 2, 3 or 4. 

20 1 °- A formu| a*°n which comprises a composition according to Claim 1, 2, 3 or 

4 for use as a cosmetic agent, a cleaning agent, an oil dispersant, a foam controllant, a lubricant 
or a mercerizing agent. 

11. A formulation which comprises a composition according to Claim 1, 2, 3 or 
4, and an active component being a herbicide, insecticide, fungicide, bactericide, or a 
25 Physiologically active substance. 
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